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(54) SOLIDIFICATION STATE DETECTING METHOD FOR BILLET 

(57)Abstract 

PURPOSE: To detect the solidification state of a billet 
by finding the ratio of the amplitude of the transmitted 
wave of an ultrasonic transverse wave and the amplitude 
of the transmitted wave of an ultrasonic longitudinal 
wave and deciding whether or not molten metal remains 
in the billet based on the amplitude ratio. 
CONSTITUTION: The external wall of remaining molten 
metal 19 forms solidified metal 18 by being cooled; and a 
transmitter 20 for the electromagnetic ultrasonic wave is 
arranged on one side of the billet 1 6 and a receiver 22 
for the electromagnetic ultrasonic wave is arranged on 
the other side. When there is no remaining molten metal 
19 at the part where the ultrasonic wave is transmitted, JZ 
both longitudinal and transverse waves are transmitted 
through the billet 16 to obtain an ultrasonic wave signal 
waveform on an oscilloscope 32 and when there is 
remaining molten metal 1 9 present, only the longitudinal 
wave is transmitted through the billet 1 6 because the 
transverse wave can not be propagated in liquid, so that 

the ultrasonic wave signal waveform is cut. For the purpose, the ratio At/AI of the amplitude AI 
of the transmitted wave of the longitudinal wave and the amplitude At of the transmitted wave 
of the transverse wave is found and when the ratio is smaller than a certain threshold value, it 
is decided that there is the molten metal 19 remaining in the billet 16, thereby detecting the 
solidification state of the billet 16. 
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